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What is claimed is : 

1. A method of driving a liquid crystal display device having a 
plurality of bus lines for transmitting image data, said method comprising : 

branching original image data having an original data rate into 
branched plural-systems image data comprising plural systems having a 
converted data rate which is equal to either said original data rate or a half 
of said original data rate ; 

supplying a source driver circuit with said branched plural- 
systems image data in synchronizing with at least a clock signal having a 
clock frequency which is a quarter of said original data rate ; and 

allowing said source driver to further branch said branched 
plural-systems image data into gray scale voltage signals. 

2. The method as claimed in claim 1, wherein the number of said 
systems of said branched plural-systems image data is 2J, where J is a 
positive integer number. 

3. The method as claimed in claim 1, wherein the number of said 
20 systems of said branched plural-systems image data is 4J, where J is a 

positive integer number. 

4. The method as claimed in claim 1, wherein said converted data 
rate is equal to said original data rate. 



10 



N= 15 



Page 125 



Pf-2917/nec/us/mh 

5. The method as claimed in claim 1, wherein said converted data 

rate is equal to a half of Said original data rate. 

5 6. The method as claimed in claim 1, wherein said at least a clock 

signal comprises two clock signals different in phase by a half cycle from 
each other, and rising edges of said two clock signals serve as triggers to 
input said image data into said source driver. 

10 7. The method as claimed in claim 1, wherein said at least a clock 

signal comprises two clock signals different in phase by a half cycle from 
each other, and falling edges of said two clock signals serve as triggers to 
input said image data into said source driver. 

15 8. r ITie method as claimed in claim 1, wherein said at least a clock 

signal comprises a single clock signal, and both rising edges and falling 
edges of said single clock signal serve as triggers to input said image data 
into said source driver. 

20 9. A circuitry for driving a liquid crystal display device, said circuit 

comprising r 

a timing controller for generating image data and at least a clock 

signal ; 

a plurality of data bus lines for transmitting said image data and 
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at least a clock signal ; and 

a plurality of source driver circuits for incorporating said image 
data in synchronizing with said at least a clock signal and converting said 
image data into gray scale voltage signals, 

wherein said timing controller includes : a branching unit for 
branching original image data having an original data rate into branched 
plural-systems image data comprising plural systems having a converted 
data rate which is equal to either said original data rate or a half of said 
original data rate. 

10. The circuitry as claimed in claim 9, wherein the number of said 
systems of said branched plural-systems image data is 2J, where J is a 
positive integer number. 

11 . The circuitry as claimed in claim 9, wherein the number of said 
systems of said branched plural-systems image data is 4J, where J is a 
positive integer number. 

12. The circuitry as claimed in claim 9, wherein said converted data 
20 rate is equal to said original data rate. 

13. The circuitry as claimed in claim 9, wherein said converted data 
rate is equal to a half of said original data rate. 
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14. The circuitry as claimed in claim 9, wherein said at least a clock 
signal comprises two clock signals different in phase by a half cycle from 
each other, and rising edges of said two clock signals serve as triggers to 
input said image data into said source driver. 

5 

15. The circuitry as claimed in claim 9, wherein said at least a clock 
signal comprises two clock signals different in phase by a half cycle from 
each other, and falling edges of said two clock signals serve as triggers to 

Q input said image data into said source driver. 

U 10 

01 

Ijl 16. The circuitry as claimed in claim 9, wherein said at least a clock 

£0 

jjg signal comprises a single clock signal, and both rising edges and falling 
i t edges of said single clock signal serve as triggers to input said image data 

Fll 

h i into said source driver. 
15 

4=5 

17. The circuitry as claimed in claim 9, wherein said timing 
controller further includes : 

a data polarity inversion detennination unit for verifying whether 
or not a majority of bits of said branched plural-systems image data is 
20 changed in polarity ; and 

a data polarity inversion unit for inverting all bits of said 
branched plural-systems image data in polarity if it is verified that said 
majority of bits of said branched plural-systems image data is changed in 
polarity. 
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18. The circuitry as claimed in claim 17, wherein plural pairs of said 
data polarity inversion determination unit and said data polarity inversion 
unit are provided, and the number of said pairs is identical with the number 
of said systems of said branched plural-systems image data. 

19. The circuitry as claimed in claim 17, wherein said data polarity 
inversion determination circuit further includes : 

a polarity change detecting circuit for detecting polarity change 
in bit unit of said polarity-inverted image data from said branched plural- 
systems image data ; and 

a majority determination circuit for determining whether or not 
said majority of bits of said polarity-inverted image data is different in 
polarity from said branched plural-systems image data. 

20. The circuitry as claimed in claim 9, wherein said timing 
controller further includes : 

a first latch circuit for latching said branched plural-systems 
image data in synchronizing with said at least a clock signal and outputting 
said branched plural-systems image data as first output data ; 

a first data polarity inversion determination circuit for inverting 
all bits of said branched plural-systems image data in polarity if a first 
polarity inversion signal has a predetermined level which indicates polarity 
inversion, and said first data polarity inversion determination circuit also 
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outputting polarity-inverted image data ; 

a second data polarity inversion determination circuit for 
comparing said polarity-inverted image data and said branched plural- 
systems image data to verify whether or not a majority of bits of said 
5 polarity-inverted image data is different in polarity from said branched 
piural-systems image data, and said second data polarity inversion 
determination circuit also outputting a second polarity inversion signal 
which has a predetermined level which indicates polarity inversion, if said 
majority of bits of said polarity-inverted image data is different in polarity 
1 0 from said branched plural-systems image data ; and 

a second latch circuit for latching said second polarity inversion 
signal in synebjonizing with said at least a clock signal and supplying said 
first polarity inversion signal to said first data polarity inversion 
determination circuit. 

15 

21. The circuitry as claimed in claim 20, wherein said timing 
controller further more includes : 

a third latch circuit for latching said polarity-inverted image data 
in synchronizing with said at least a clock signal and supplying said 
20 polarity-inverted image data to said source driver ; 

a fourth latch circuit for latching said first polarity inversion 
signal in synchronizing with said at least a clock signal and supplying said 
first polarity inversion signal to said source driver. 
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22. The circuitry as claimed in claim 21, wherein plural sets of said 
first and second data polarity inversion determination circuits and said first 
to fourth latch circuits are provided, and the number of said pairs is 
identical with the number of said systems of said branched plural-systems 
image data. 

23. The circuitry as claimed in claim 21, wherein said second data 
polarity inversion determination circuit further includes : 

a polarity change detecting circuit for detecting polarity change 
in bit unit of said polarity-inverted image data from said branched plural- 
systems image data ; and 

a majority deterrnination circuit for determining whether or not 
said majority of bits of said polarity-inverted image data is different in 
polarity from said branched plural-systems image data. 

24. A timing controller comprising : 

a serial-to-parallel converting unit for converting original image 
data having an original data rate into converted plural-systems image data 
comprising plural systems having a converted data rate which is equal to 
cither said original data rate or a half of said original data rate ; and 

a clock generator for generating at least a clock signal. 

25. The timing controller as claimed in claim 24, wherein the number 
of said systems of said converted plural-systems image data is IT, where J 
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is a positive integer number. 

26. The timing controller as claimed in claim 24, wherein the 
number of said systems of said converted plural-systems image data is 4J 5 

5 where J is a positive integer number. 

27. The timing controller as claimed in claim 24, wherein said 
converted data rate is equal to said original data rate. 

28. The timing controller as claimed in claim 24, wherein said 
converted data rate is equal to a half of said original data rate. 

29. The timing controller as claimed in claim 24, wherein said at 
least a clock signal comprises two clock signals different in phase by a half 
cycle from each other, and rising edges of said two clock signals serve as 
triggers to input said image data into said source driver. 

30. The timing controller as claimed in claim 24, wherein said at 
least a clock signal comprises two clock signals different in phase by a half 

20 cycle from each other, and falling edges of said two clock signals serve as 
triggers to input said image data into said source driver. 

31. The timing controller as claimed in claim 24, wherein said at 
least a clock signal comprises a single clock signal, and both rising edges 

Page 132 




Pf-2917/nec/us/mh 



and falling edges of said single clock signal serve as triggers to input said 
image data into said source driver. 

32. The timing controller as claimed in claim 24, wherein said serial- 
to-parallcl converting unit further includes : 

a data polarity inversion determination unit for verifying whether 
or not a majority of bits of said converted plural-systems image data is 
changed in polarity ; and 

a data polarity inversion unit for inverting all bits of said 
converted plural-systems image data in polarity if it is verified that said 
majority of bits of said converted plural-systems image data is changed in 
polarity. 

33. The timing controller as claimed in claim 32, wherein plural pairs 
of said data polarity inversion determination unit and said data polarity 
inversion unit are provided, and the number of said pairs is identical with 
the number of said systems of said converted plural-systems image data. 

34. The timing controller as claimed in claim 32, wherein said data 
polarity inversion determination circuit further includes : 

a polarity change detecting circuit for detecting polarity change 
in bit unit of said polarity-inverted image data from said converted plural- 
systems image data ; and 

a majority determination circuit for determining whether or not 
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said majority of bits of said polarity- inverted image data is different in 
polarity from said converted pluial-systems image data. 

35. The timing controller as claimed in claim 24, wherein said serial- 
to-parallel converting unit further includes : 

a first latch circuit for latching said converted plural-systems 
image data in synchronizing with said at least a clock signal and outputting 
said converted plural-systems image data as first output data ; 

a first data polarity inversion determination circuit for inverting 
all bits of said converted plural-systems image data in polarity if a first 
polarity inversion signal has a predetermined level which indicates polarity 
inversion, and said first data polarity inversion determination circuit also 
outputting polarity-inverted image data ; 

a second data polarity inversion determination circuit for 
comparing said polarity-inverted image data and said converted plural- 
systems image data to verify whether or not a majority of bits of said 
polarity-inverted image data is different in polarity from said converted 
plural-systems image data, and said second data polarity inversion 
determination circuit also outputting a second polarity inversion signal 
which has a predetermined level which indicates polarity inversion, if said 
majority of bits of said polarity-inverted image data is different in polarity 
from said converted plural-systems image data ; and 

a second latch circuit for latching said second polarity inversion 
signal in synchronizing with said at least a clock signal and supplying said 
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first polarity inversion signal to said first data polarity inversion 
determination circuit. 

36. The timing controller as claimed in claim 35, wherein said serial- 
to-parallel converting unit further more includes : 

a third latch circuit for latching said polarity-inverted image data 
in synchronizing with said at least a clock signal and supplying said 
polarity-inverted image data to said source driver ; 

a fourth latch circuit for latching said first polarity inversion 
signal in synchronizing with said at least a clock signal and supplying said 
first polarity inversion signal to said source driver. 

37. The timing controller as claimed in claim 36, wherein plural sets 
of said first and second data polarity inversion determination circuits and 
said first to fourth latch circuits are provided, and the number of said pairs 
is identical with the number of said systems of said converted plural- 
systems image data. 

38. The timing controller as claimed in claim 36, wherein said 
20 second data polarity inversion dctcrrnination circuit further includes : 

a polarity change detecting circuit for detecting polarity change 
in bit unit of said polarity-inverted image data from said converted plural- 
systems image data ; and 

a majority determination circuit for determining whether or not 
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said majority of bits of said polarity-inverted image data is different 
polarity from said converted plural-systems image data. 
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